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S1.2. Synthetic procedure

S1. Experimental Section
S1.1. Materials and Methods
All chemical reagents and solvents were purchased from commercial sources and used as received without further purification. Purity of all bulk materials was confirmed through X-Ray powder diffraction measurements (XRPD) collected on an X'Pert PRO MPD analytical diffractometer (Panalytical at 45 kV and 40mA using Cu Kα radiation (λ= 1.5419 Å) and compared with single crystal simulated patters. Elemental Analyses were performed on a Flash EA 2000 CHNS (Thermo Fisher Scientific) analyser. Metal ratio on the final bulk materials were confirmed through ICP-OES using a Perkin Elmer Optima 4300DV instrument or through EDX measurements on a FEI Quanta 650F Environmental SEM. Gravimetric water sorption measurements were performed at 298 K using a flow of nitrogen, up to relative humidity (RH) of 95% with a DVS-Advantage-1 (Surface Measurements Systems Ltd.). The relative humidity inside the chamber was adjusted by bobbling a carrier gas (N 2 ) in pure water until stream saturated in water (95% RH). The adsorbed moisture was expressed as g water /g dry sample . Prior to the water adsorption measurements, samples were outgassed each cycle at 120 ºC during 3 hours using a heating rate of 0.5 ºC/min. The EPR spectra were recorded on crystalline powder at 140 K in a Bruker ELEXYS E500 X-band spectrometer equipped with a TE102 microwave cavity, a Bruker variable temperature unit, and a field-frequency (F/F) lock system Bruker ER 033 M. Line positions were determined with an NMR Gaussmeter Bruker ER 035 M. The modulation amplitude was kept well below the line width, and the microwave power was well below saturation. Magnetic susceptibility measurements were performed on polycrystalline samples with a DMS5 Quantum Design susceptometer working in the range 1.8-300.0 K under a magnetic field of 0.1 T. TIP is the temperature-independent paramagnetism. Diamagnetic corrections were estimated from Pascal Tables.
S1.2. Synthetic Procedure
Synthesis of 1 CuZn
In a screw capped vial, CuCl 2 ·2H 2 O (12.8 mg, 0.075 mmol) and H 4 DOTA (30.3 mg, 0.075 mmol)
were solved in 4 mL of distilled H 2 O under sonication. After 5 minutes, a light-blue precipitate appeared corresponding to the discrete supramolecular complex CuH 2 DOTA. 
Synthesis of 1 CuCu
In a screw capped vial, CuCl 2 ·2H 2 O (12.8 mg, 0.075 mmol) and H 4 DOTA (30.3 mg, 0.075 mmol) were solved in 4 mL of distilled H 2 O under sonication. After 5 minutes, Cu(NO 3 ) 2 ·2.5H 2 O (35.7 mg, 0.15 mmol) solved in 4 mL of DMF was added afterwards. The resulting mixture was heated for 12 hours at 120ºC, obtaining plated-shaped sky blue crystals (35.0 mg, 87% based on H 4 DOTA).
Crystals were washed three times with 5 mL of DMF and maintained under the same solvent at room temperature. 1 CuCu can also be synthesized by direct mixture of H 4 DOTA and 2 equivalents of 
Synthesis of 2 CuNi
30 mg of dry crystals of 1 CuNi were immersed in 5 mL of distilled water left undisturbed at room temperature. A change of colour in the crystalline material from blue to green was observed at the same time that the solution became blueish. The transition was completed after 2 months, in which PXRD measurements confirmed phase purity. The material was then washed three times with 10 mL of distilled water, and kept under the same solvent (18 mg). Found C 31.9 %, H 5.9 %, N 9.2 %. Table S1 . Crystal and refinement data of 1 CuZn 
S1.3. Characterization
